ABSTRACT. This paper concerns the existence and uniqueness of equilibrium states of a beamcolumn with hinged ends which is acted upon by axial compression and lateral forces and is in contact with a semi-infinite medium acting as a foundation. The problem is formulated as a fourthorder nonlinear boundary value problem in which the source of the nonlinearity comes from the lateral constraint (the foundation). Treating 
INTRODUCTION
We are concerned in this note with the existence of equilibrium states of a beam-column, i.e., elastic beam under axial compressive forces. The source of the nonlinearity in the present study comes from a nonlinear lateral constraint (foundation). We formulate the problem as a fourthorder nonlinear boundary value problem and prove two theorems on the existence of solution of this boundary value problem. The proofs are based upon a paper by Browder [1] .
Existence of solutions of fourth-order boundary value problems arising in the study of equilibrium states of elastic beams has been the subject of several recent papers. Among these are the papers by Agarwal and Chow [2] and Gupta [3] . Both Upon using the change of variables z=, A= E--"/' &= -ET' PROOF. Lemma 3.1 enables us to apply Theorem of [1] which implies the existence of a solution y of (3.1). The smoothness of y follows from the regularity theory of [4] . Finally, if (3.2) holds it can be easily checked that (3.1) can have at most one solution for each k _> 0 and < r2. 4 . DISCUSSIONS.
We remark that the parameters ,X and C of Theorem 2.4 represent the dimensionless axial compression acting on the beam-column and a part of the total bending energy for the beamcolumn respectively. for some constant C and hence g(y)= yr satisfies H2(i) for all r with =0. Condition H2(ii) is clearly satisfied for g(y)= yr with r odd or even. Thus condition H2 is satisfied when g(y) is of polynomial function of y. We also note that a and B are independent of the constant C when g(y) is an odd power of y and that condition (3.2) of Theorem 3.2 is satisfied in this case. Thus if g(y) is an odd power of y and ,x < r2, the nonlinear boundary value problem (1.3), (1.4) has a unique solution.
Finally, we remark that the number r 2 is the smallest eigenvalue of the linear boundary value problem fm + Aytt + ky O, y(0) y"(0) y(1) y"(1) 0 when k 0 and hence for ,X beyond r 2 bifurcation of solution may take place. A bifurcation analysis of the solution set in neighborhood of the first eigenvalue of (4.1), (4.2) will be given in a
